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Method and device for signal amplitude detection 



Present invention relates to a method and a device for signal amplitude 
detection. More in particular, the present invention relates to a method and a device for 
determining the amplitude of a signal having a first signal level and a second signal level, 
such as binary signals. 

5 Signals of this kind typically have an average signal level, which is halfway 

between the said first and second signal levels. The average signal level could be particularly 
zero volts when the first and the second levels are symmetrically to zero voit level i.e. they 
are +V and -V. The amplitude of the above mentioned signals is defined as the half 
difference between the first level and the second level. 

10 In many applications it is desirable or necessary to determine the amplitude of 

the signal in a simple manner. It is furthermore desirable to control the signal levels relative 
to the average signal level for compatibility with any supply voltages of the circuits 
processing the signal. The average signal level determines a DC component in the signal. 

It is therefore an object of the present invention to provide a method for 

1 5 determining the amplitude of a signal having a first signal level and a second signal level, the 
method comprising the steps of: 

- removing any DC component from the signal so as to produce an 
intermediate signal having an average level equal to a reference level, 

- shifting the intermediate signal by a shift amount so as to produce a shifted 
20 signal having a first signal level equal to the reference level, and 

- providing said shift amount as an indication of the amplitude of the signal. 
By shifting the signal in such a way that a first signal level equals a reference 

level, which reference level is preferably predetermined, the average signal level is shifted by 
an amount equal to its amplitude. As a result, the amount of the signal shift represents the 
25 amplitude of the signal. 

Additionally, shifting the average signal level allows control of all signal 
levels, thus making it possible that signal levels stay within suitable limits. 
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Preferably, the shift amount is determined on the basis of the shifted signal 
and the reference level. That is, the amount of the signal shift is obtained from the shifted 
signal itself and the reference level. This typically involves the use of feedback. 

Advantageously, the shift amount is continuously determined. Thus the signal 
level is shifted by the correct amount, irrespective of any changing external circumstances, 
and a reliable amplitude measurement is obtained. 

It will be understood that in situations where the original signal has a DC level 
equal to zero, the step of removing any DC component from the signal may be omitted. 

The present invention further provides a device for determining the amplitude 
of a signal having a first signal level and a second signal level, the device comprising: 

- a decoupling circuit for removing any DC component from the signal so as to 
produce an intermediate signal having an average level equal to a reference level, 

- a shift circuit for shifting the intermediate signal by a shift amount so as to 
produce a shifted signal having a first signal level equal to the reference level, and 

- an output terminal for providing said shift amount as an indication of the 
amplitude of the signal. 

Such a device employs the same inventive concept as the method described 
above: by shifting the signal level over an amount equal to its amplitude, the amplitude itself 
is obtained. 

Preferably, the shift circuit is coupled to an output of a differential amplifier 
which is coupled to receive the reference level and an indication of the power of the shifted 
signal. 

Advantageously, a signal power determination circuit is coupled between the 
shift circuit and the differential amplifier. 

It will be understood that in situations where the original signal has a DC level 
equal to zero, the decoupling circuit may be omitted. 

In a preferred embodiment, the reference level is equal to a supply voltage, 
such as a positive supply voltage. However, other reference levels, such as those generated 
by dedicated circuits, may also be used. 

The present invention will further be explained below with reference to 
exemplary embodiments illustrated in the accompanying drawings, in which: 
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Fig. 1 schematically shows a circuit diagram of an amplitude detector 
according to the present invention; 

Fig. 2 schematically shows input signals which may be applied to the circuit of 

Fig. 1; 

Fig. 3 schematically shows the signals of Fig. 2 as effected by the circuit of 

Fig. 1; and 

Fig. 4 schematically shows an embodiment of the amplitude detector of the 
present invention. 

The amplitude detector 1 shown merely by way of non-limiting example in 
Fig. 1 comprises a decoupling circuit 2, a shift circuit 3, an output terminal 4, a differential 
amplifier 5, a signal power determination circuit 6, input terminals 7 and a coupling circuit 8. 

The decoupling circuit 2 is constituted by two capacitors, which remove any 
DC component present in the signal supplied to the input terminals 7. The shift circuit 3 is 
known per se, however an advantageous embodiment will be discussed below with reference 
to Fig. 4. The output terminal 4 is connected to the output of differential amplifier 5. The 
input terminals of differential amplifier 5 are connected to the signal power determination 
circuit 6 and to the reference voltage V re f, respectively. The reference voltage may 
conveniently be a supply voltage of the circuit, or ground. 

Signal power determination circuit 6 is known per se, however an 
advantageous embodiment will be discussed below with reference to Fig. 4. Signal power 
determination circuit 6 rectifies the signal and preferably determines the so-called root mean 
square value of the signal, a well-known measure for the energy contained in the signal. 
Coupling circuit 8, constituted by two resistors, couples the intermediary signal i. e. the input 
signal from which the DC component has been removed) to the non-inverting input of 
differential amplifier 5. 

The operation of the amplitude detector 1 of Fig. 1 will now be explained with 
reference to Figs. 2 and 3, which show exemplary signals. 

Fig. 2 shows an first signal A supplied to a first (e.g. top) input terminal 7 and 
a second signal B supplied to a second (e.g. bottom) input terminal 7. Together, these signals 
constitute the input signal Vj n . As can be seen from Fig. 2, the second signal B is the inverse 
of the first signal A i.e. mutually in anti-phase with the first signal A. To avoid any 
unnecessary complications, it is assumed that the average signal level (DC component) of the 
complimentary signals A and B is zero. 
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The shift circuit 3 is, in this particular embodiment, arranged such that no 
signal shift is effected when the control signal V CO n which is inputted to the shift circuit is 
zero. As can be seen, in this embodiment the control signal Vcon is the output voltage of 
differential amplifier 5. Consequently, there will be no signal shift when the output signal 
Vrms of the signal power determination circuit 6 is equal to the reference voltage V re f. 

Fig. 3 shows the progression of the signal levels when the control signal V CO n> 
after initially being interrupted, is fed to the shift circuit 3. In this particular example it is 
assumed that V re f has a lower value than Vm*. For example, V re f may be equal to zero volts 
(ground). In this example, the average signal value is initially equal to V re f. 

As Vans is greater than V re f, differential amplifier 5 produces a negative control 
signal Vcon. As shown in Fig. 3, this negative control signal V CO n is passed on to the shift 
circuit 3 after one period of the input signal Vm (see also Fig. 2). This in turn causes a 
negative signal shift in the input signal, thus lowering its average value. This is shown in Fig. 
3. After a few cycles, the average value is stabilised at the level of the control signal V CO n, the 
absolute value of which is exactly the amplitude of the input signal Vj n . Hence, the signal at 
the output terminal 4 (see Fig. 1) is a reliable indication of the signal amplitude. 

As can be seen, the device of the present invention is relatively simple, while 
its feedback loop provides a continuous adjustment, thus allowing to follow any changes in 
the amplitude or to compensate any adverse environmental effects such as a temperature 
change. 

The embodiment of Fig. 4 contains all circuits of Fig. 1. The decoupling 
circuit 2 is again constituted by two capacitors CI And C2 while resistors Rl and R2 
constitute coupling circuit 8. The shift circuit 3 involves transistors T3 and T4, which 
influence the base voltages of transistors Tl and T2, which in turn rectify the incoming 
signals. The RMS (Root Mean Square) value of the signal is achieved by means of a 
capacitor C3 and two resistors R3, R4 coupled to the differential amplifier ("gain") section of 
the circuit. Current sources, which are well known in the art, are shown to provide suitable 
currents I. An output resistor R5 provides the output signal Vamp at the output terminal 4. 

As explained above, the amplitude detector 1 of Figs. 1 and 4 embodies the 
method of the present invention. 

The present invention is based upon the insight that shifting the average signal 
level (DC level) of a signal by such an amount that a maximum or minimum signal value 
equals a reference level (for example zero volts) produces an excellent indication of the 
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signal amplitude. The present invention is based on the further insight that a very efficient 
way of realising this shifting of the average signal level is by using a feedback loop. 

It will be understood by those skilled in the art that the present invention is not 
limited to the embodiments illustrated above and that many modifications and additions may 
be made without departing from the scope of the invention as defined in the appending 
claims. 



